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The .Cost of Electric 
Lighting 


A! a Press conference, following publica- 

tion of the latest report of the British 
Electricity Authority, Lord Citrine indicated 
that there is to be another increase in tariffs, 
although the accounts of the B.E.A. show a 
surplus of more than £6,000,000. Rising 
prices no longer cause us much surprise— 
whatever other feelings they excite—and, 
when we are reminded that during the period 
covered by this report the average price of 
electricity for all purposes was only 12.5 per 
cent. above that of 1938-39, we may well be 
surprised that the rise in price of electricity 
has been so much less than that for other 
commodities. A further increase will cer- 
tainly be unwelcome, but, even so, the cost of 
electric lighting will still be relatively low. 
We would be foolish indeed if we reduced our 
standards of lighting to offset a moderate 
increase in the cost of current, for these 
standards are not lavish now. And, while 
wasting light when and where it obviously 
is not wanted will be avoided by all who 
have no ‘money to burn,” there would 
not even be any avoidance of power cuts by 
reducing lighting in needful places and on 
needful occasions. 
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Notes and News 


The Study of Natural 
Lighting 

At the opening meeting of the new 
session of the Illuminating Engineering 
Society, held at the Royal Institution on 
October 9, Mr. J. G. Holmes was in- 
ducted as President and in his Presidential 
Address dealt with the study of natural 
lighting. 

Most of our seeing, said Mr. Holmes, 
is done by daylight. 


is no fundamental reason why the pro- 
vision for artificial lighting should be 
different in its effects from that for 
natural lighting—in fact, most  instal- 
lations are used to supplement daylight 
in the morning or evening. The recent 
development of fluorescent lamps which 
blend extremely well with daylight has 
led to rapid progress in the combination 
of natural and artificial lighting, and in 
a few instances, such as 
Room 29 in _ the 


Our eyes were evolved 
for use in daylight and 
we find that we like 
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daylight and that we | 


like to see out of a 
window when indoors 
if only to see the roofs 
and walls and windows 
of other buildings. An 
architect has 
things to consider when 


many | 


designing windows — 


the appearance of the 
building, the layout of 
the rooms, the views 
into and out of each 


Next I.E.S. Meeting 
in London 


The next I.E.S. sessional meet- 
ing in London will take place at 
the Lighting Service Bureau, 2, 
Savoy-hill, W.C.2, at 6 p.m. on 
Tuesday, November 13. 

At this meeting a paper entitled 
“The Equipment and Functions 
of an Illumination Laboratory” 
will be presented by a oP 
Stephenson. The paper will 
review typical problems arising 
in an illumination laboratory and 
the apparatus and techniques used 
in their solution. The appraisal 
of lighting equipment, lighting 
systems, and the many testing 


National Gallery, the 
ordinary observer does 
not notice any differ- 
ence between the two. 

The matter of light 
distribution is quite 
different. Neither the 
daylighting expert nor 
the installation designer 
knows exactly what is 
wanted, although the 
latter is probably able 
to get nearer the best 
result, but both of them 
now have a common 


ae rocedures which are remote : 
room, the admission of | een formal photometry will be | problem: what is the 
sunlight and fresh air, | discussed. best way of mixing day- 


the loss of heat—and 
with all these he is asked to combine the 
requirements of good lighting inside the 
room. An illuminating engineer should 
be able to give sound advice on day- 
lighting and an architect should be able 
to consult him on this subject with as 
much confidence as on artificial lighting. 
The requirements for daylighting and 
artificial lighting are sometimes thought 
to be quite different and this is certainly 
true of some rooms which serve different 
purposes by day and by night. Most 
rooms, however, are used for specific 
tasks, as in offices and factories, and there 





light and artificial light? 

During the present century the char- 
acter of windows has changed and a 
search is being made for the proper 
relationship between the admission of 
sunlight and daylight and the needs of 
ventilation and clear vision. The thick 
glazing bars and heavy windows of the 
Victorians have given place to generously 
proportioned windows with large clear 
panes and freedom from unnecessary 
obstructions. Although the modern archi- 
tect still tends to regard the art of fenes- 
tration as being the proper arrangement 
of the pattern of window openings on 








psy 
apt 
for 


fur 
wal 
lou 
of 

em] 
buil 
dire 
eng 
witl 
arti 
of 

met 
the 
of « 
just 


apa 
ther 





) 





November, 1951 


the face of the building, he is now able 
to build his windows so that the rooms 
are well lit because he now has ai his 
disposal a wide variety of building 
methods and_ structural components 
which help him to give more attention 
to the demand for more light. It is only 
during the last 40 years that the idea of 
proper distribution of daylight has 
received much attention and even so the 
full application of the figures which can 
be calculated has not yet been sufficiently 
studied. The process of designing 
windows is still in a state of development 
and many of the remaining problems 
relate to imponderables, such as the sub- 
jective visual and psychological effects, as 
well as the ordinary problems of bright- 
ness distribution. 

The use of a patterned window glass 
may have a considerable effect on the 
illumination in the parts of a room from 
which the sky is not directly visible and 
may greatly increase the daylight factor. 
A lightiy diffusing glass can spread day- 
light usefully further into the room; a 
strongly diffusing glass can throw light 
strongly towards the back of the room 
with some risk of glare. The use of 
diffusing windows, glass bricks or other 

astucent panels introduces certain 
psychological problems and there would 
appear to be a useful field of study here 
for the illuminating engineer. 

Another aspect which should be given 
further study is the use of louvres. The 
walls and ceiling of any room act as 
louvres to obscure the principal sources 
of daylight and architects have always 
employed the thickness of the wall or 
building or trees outside to reduce the 
direct glare from windows. Illuminating 
engineers are perhaps more familiar 
with louvres in connection with shielding 
artificial light sources, but in the design 
of buildings for daylighting the louvre 
methods have generally been based on 
the diffusion of light and the reduction 
of contrast, a lesson which we are only 
just learning in artificial lighting. 

In conclusion Mr. Holmes said that 
apart from a few individual workers 
there does not seem to be a great deal of 
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activity in this country on daylighting 
research at the present time though 
other countries are showing a much 
greater interest. It is perhaps to be ex- 
pected that the greater part of the re- 
search into daylight should be under- 
taken by official organisations such as 
the D.S.LR., but it should be considered 
whether our industrial illumination 
laboratories and our organisations con- 
cerned with the manufacture of window 
materials ought to take a greater part in 
this research. Windows have a much 
greater life than lighting fittings and 
architects and lighting engineers should 
collaborate to get the best lighting condi- 
tions from them. 


Subscriptions to I.E.S. 


Circulated with this issue of the journal 
to members of the I.E.S. in the United 
Kingdom is an invitation to those 
members to assist the Society financially 
by covenanting to pay their. subscrip- 
tions for a period of seven years. By 
doing this members will enable the 
Society to recover from Inland Revenue 
the tax which the member has already 
paid on his subscription. 

In these days of rising costs it is be- 
coming increasingly difficult for societies 
such as the I.E.S. to maintain their activi- 
ties and no one welcomes the idea of in- 
creasing subscriptions. Where it is per- 
missible for subscriptions to be paid 
under covenant, as it is with the LES., 
it is possible for the society to benefit 
considerably without any cost to 
members themselves. We would com- 
mend this scheme to all I.E.S. members 
who can help in this way. 

Although the covenant covers a period 
of seven years, liability ceases automati- 
cally on the decease of the covenanter. 
If, for any reason, the covenanter finds 
that he is unable to continue his sub- 
scription to the Society, he is under no 
obligation to continue, though under 
such circumstances the Society is obliged 
to returh to the Commissioners of Inland 
Revenue any refunds of tax which have 
been made to the Society on account of 
the member. 
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Floodlighting of St. Augustine's 
College Gate, Canterbury. 
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A.P.L.E. Conference 


Report on the proceedings and 
outdoor display in connection 
with the recent annual confer- 
ence of the Association of 
Public Lighting Engineers. 


Once again the Association of Public 
Lighting Engineers visited the South Coast 
for its Annual Conference. This year the 
venue was Brighton, and the meetings, which 
were held in the Dome, were well attended 
by the eleven hundred or so delegates who 
were there to represent their local authorities 
or other bodies interested in public lighting. 
tn spite of the large numbers, all the arrange- 
ments were carried through with a smooth 
efficiency, which reflected great credit on 
Mr. Eric Evans, the secretary of the Asso- 
ciation, on the local organisers and, indeed, 
vn all those responsible for the organisation 
of the Conference. 

The proceedings began, as usual, with the 
Annual General Meeting, held under the 

haumanship of the retiring President, Mr. 
P. Richbell, and it was announced that, as a 
result of the ballot held, the following had 
been elected to office for the ensuing ses- 
02 3 

President: Mr. H. Pryce-Jones (Mid- 
Sussex Manager of the S.E. Electricity 
Board). 

Vice-President: Mr. E. Howard, F.I.E.S. 
(Public Lighting Engineer of Notting- 
ham). 

Members of Council : Mr. J. M. Waldram, 
F.LE.S. (Past-President of the Iliuminat- 
ing Engineering Society). Messrs. C. C. 
Smith, of Liverpool, and R. Parker, of 
Aberdeen, were re-elected. 

Mr. Richbell then installed Mr. Pryce- 
Jones in the Presidential Chair and invested 
him with the chain of office. The new Presi- 
dent responded suitably and then handed to 
Mr. Richbell the parchment certificate re- 





at Brighton 


cording his tenure of the office of President 
of the A.P.L.E. for the session 1950-51. 

At the conclusion of this ceremony the 
Conference was officially opened by His 
Worship the Mayor of Brighton, Alderman 
Eric Simms, who welcomed the delegates to 
Brighton and made a semi-jocular speech in 
which he mentioned that there had been 
public lighting by gas in Brighton as early 
as 1818, and that lamp standards with the 
royal monogram of William IV were still in 
existence in the grounds of the Pavilion. 


Presidential Address 


Mr. Pryce-Jones thanked the Mayor. on 
behalf of the Association and then expressed 
a warm welcome to the overseas delegates 
present. He then delivered his Presidential 
Address, in which he first rapidly surveyed 
the history of public lighting from the time 
of the Emperor Nero to the middle of the 
last century. He quoted some very interest- 
ing extracts from the archives of the Brighton 
Corporation for the years 1854 and 1855. 
Among other matters, these showed that 947 
public lamps then cost, for cleaning and 
maintenance, almost £4,000 a year. Mr. 
Pryce-Jones mentioned that it was instructive 
to compare these figures with those of to- 
day, viz., 6.694 lamps cleaned and main- 
tained at an annual cost of just over £40,000. 
When one remembers the vast difference in 
the value of the pound, this comparison 
shows very clearly the great fall which has 
taken place in the cost of public lighting as, 
indeed, of lighting of all kinds. 

In the next section of his Address the new 
President went on to discuss the advantages 
and disadvantages of standardisation and 
the dangers of centralised control and of 
direction by remote officials with little or no 
local knowledge. ‘ Beware of planners,” 
said Mr. Pryce-Jones in effect, and he made 
a powerful plea for a more urgent sense of 
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individual responsibility. He concluded by 
mentioning that the total membership of the 
A.P.L.E. was now 617 and that it had at last 
become possible for manufacturers’and the 
nationalised gas and electrical industries to 
become full members. The Association, he 
said, was pressing on with its plans for estab- 
lising a diploma in public lighting, and it was 
expected that the first examination would be 
held in the autumn of 1953 or the spring of 
1954. 

A vote of thanks was proposed by Mr. 
Howard, the new Vice-President, and was 
carried by acclamation. 


Maintenance—Organisation and Methods 


The title of the paper presented at the 
Conference session held in the afternoon 
must have gladdened the hearts of those who, 
in season and out of season, have for years 
past been stressing the great importance in 
public lighting of systematic and efficient 
maintenance. The author, Mr. C. C. Smith, 
of Liverpool, treated the matter very thor- 
oughly. He said that it was not too early 
to think of maintenance when an installa- 
tion was being planned, as this might well 
have a marked effect on the annual cost. As 
an example, he described a typical industrial 
side-street, 36 feet wide overall, with a 
24-ft. carriageway, and lined on both sides 
with continuous terrace houses. Three 
lighting systems were considered, one by 
central suspension, a second by columns and 
the third by special wall fixtures which could 
be attached to the walls of the houses. 
Apart from a lower initial cost, the third 
system showed a great saving in maintenance 
for various reasons described by the author. 

Mr. Smith then went on to consider the 
relative advantages of concrete and steel 
columns, and he described the tubular steel 
bracket used in Liverpool for obtaining out- 
reaches of the order of 14 feet. Concern- 
ing lanterns, he said that the open lantern 
had still much to commend it from the point 
of view of easy maintenance; plastic and 
glass had their respective spheres of suit- 
ability. Designs should be such as to allow 
of easy access and cleaning; this was a 
most important matter for, as Mr. Smith 
said, “the man who actually maintains the 
equipment is only human, and has his limi- 
tations, both physical and psychological.” 
A most interesting and instructive table 
included in the paper was that showing the 
relative annual costs of different systems of 
control, viz. (a) manual, (b) by hand-wound 
and set switches, (c) by electrically wound 
or operated time switches, (d) by different 
forms of centralised control. On the analysis 
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given, method (b) was seen to be the 
cheapest. 

The design of doors to compartments in 
column bases was the next item considered 
and Mr. Smith, after listing a number of 
requirements, described a door which satis- 
fied all of them. He then went on to deal 
with installation and erection, and described 
a number of useful devices which facilitated 
efficient maintenance. Finally, he gave, in 
some detail, an account of the organisation 
in existence at Liverpool for ensuring effi- 
cient operation and maintenance of the 
public lighting services. This, he said, in- 
cluded nightly inspection of every lamp as 
near to lighting time as possible, periodical 
winding and setting of controllers, cleaning 
of lanterns, and replacement of lamps, peri- 
odical photometric testing and miscellaneous 
maintenance operations. An_ instructive 
table gave an analysis of annual maintenance 
costs, including details of the labour involved 
and the duties carried out by each employee. 

Mr. Smith read his paper in extenso, and 
a large number of speakers raised various 
points or asked questions during the subse- 
quent discussion. For instance, Mr. Wilson 
{Paisley), the first speaker, advocated the 
use of the cascade system of lighting control, 
while Mr. Parker, of Aberdeen, described 
a special form of lorry-mounted ladder 
which enabled the maintenance of high- 
mounted lamps to be carried out during the 
daytime. Photoelectric control was also men- 
tioned, and costs proved to be a fruitful 
theme for discussion by a number of 
speakers. 

Mr. Smith stood up well to the barrage 
of questions, and on the whole this was, 
perhaps, the most generally useful of all 
the Conference sessions. 

In the evening, delegates and their ladies 
attended a civic reception given by - the 
Mayor in the Royal Pavilion. The fact that 
the Pavilion is now furnished to show how 
it appeared in the time of the Prince Regent 
added much to the interest of the occasion. 


Traffic Route Problems 


On the second morning of the conference 
Mr. W. R. Stevens read a very stimulating 
and provocative paper in which he discussed, 
one by one, four outstanding problems in 
the lighting of traffic routes. These were (i) 
the relative merits of cut-off and non-cut-off 
distributions, (ii) the best form of lighting 
for dual carriageways, (iii) the lighting of 
roundabouts, and (iv) the need for closer 
co-operation between highway and lighting 
engineers. He summarised the advantages 
and disadvantages of cut-off and non-cut-off 
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systems and gave a detailed analysis of the 
relative costs of the two, making some 
assumptions, representative of average con- 
ditions, as regards the cost of supply and of. 
routine maintenance. He differentiated be- 
tween those cases where a main supply 
already existed and those in which mains had 
to be provided. As he pointed out, the pros 
and cons of the two systems are rather nicely 
balanced so that the compromise distribution, 
now often known as the medium-angle beam, 
has been extensively used. This is less 
glaring than the original non-cut-off, or high- 
angle beam distribution and the same merit 
can be claimed for fluorescent lighting—a 


The President, 
Mr. H. Pryce- 
Jones, con- 
gratulating the 
newly elected 
Vice-President 
Mr. E. Howard 
of Nottingham. 


fact which probably accounts. at least in 
part, for its growing popularity. 

On the lighting of dual carriageways, Mr. 

1s devoted a good deal of attention to 
the unidirectional system in which the 
fittings lighting each carriageway are so de- 
signed as to send all the light towards on- 
coming traffic and so produce a marked 
silhouette effect at a comparatively small 
expenditure of power. A good alternative 
which had recently been used with success 
was the use of cut-off fittings mounted over 
the central reservation at a spacing of some 
90 ft. Again the author provided a table of 
comparative costs for three types of instal- 
lation, viz., ordinary non-cut-off staggered 
on each carriageway, unidirectional stag- 
gered on each carriageway, and cut-off 
mounted over the central reservation. 

The third problem treated was that of 
the roundabout, which the author rightly 
described as a most “ vexing task” for the 
lighting engineer. “Generally,” he said, 
“ there is little difficulty in lighting a rounda- 
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bout so that a motorist already in it... can 
negotiate it.” The chief difficulty is that of 
revealing the roundabout to an approaching 
motorist, and he described and showed ex- 
amples of a number of schemes which had 
been proposed to achieve this object. His 
own contribution to the suggested solutions 
was a simple neon sign in the form of a 
circle, to be mounted in each approach road 
well in advance of the roundabout. He con- 
cluded this section of his paper by saying 
that “ there is some justification for believing 
that no method of lighting roundabouts, on 
the scale of power consumption to which we 
are accustomed, will provide adequate warn- 





ing to an oncoming driver, for the varieties 
of roundabout design are so many and the 
visual indications so subtle.” 

In the final section of his paper Mr. 
Stevens emphasised once again the old com- 
plaint that the work of the public lighting 
engineer can be rendered almost useless 
unless the road engineer has an appreciation 
of his problems. Not only road texture, but 
the design of road junctions and other 
features presenting hazards, may present the 
lighting engineer with an unnecessarily diffi- 
cult task. _Mr. Stevens concluded by asking, 
“Is proper use being made of information 
already available on the influence of road 
surfaces on street lighting?” and “is there 
adequate co-operation between the highway 
engineer and the public lighting engineer ? ” 

The first speaker in the discussion was Mr. 
FE. C. Lennox, who emphasised the para- 
mount importance of cost. Cut-off lighting, 
he said, required closer spacing and was 
therefore more costly; the non-cut-off system 
gave the roadway a better appearance and, 
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moreover, provided better lighting on the 
kerbs, throwing the risers into relief. 
Fluorescent lighting, on account of its cost, 
had at present to be confined to built-up 
areas, though the long life of the fluorescent 
lamp was an advantage in reducing main- 
tenance costs. 

Mr. E. Stroud strongly advocated the cut- 
off system. He said it could be very effective 
with a spacing of 90 to 110 ft. and, by using 
a diagonal system of suspension wires, only 
one pole per lantern was needed, with one 
extra at the end. Glare, he concluded, was 
a major factor in street lighting. 


Mr. A. W. Christie, of the Road Research ° 


Laboratory, described some of the work on 
road surfaces being carried out at Langley. 
He said that much effort was being directed 
towards finding a road surface which wouid 
be both non-skid and a good reflector. 
Progress was encouraging; it seemed that a 
medium-smooth surface provided the best 
compromise, especially in wet weather. 

Dr. Ballin mentioned the many advantages 
of fluorescent street lighting. He queried the 
effectiveness of the cut-off system for dual 
carriageways, especially on a wet night. 

Other points raised by speakers, and dealt 
with by the author in his reply, were: (a) the 
relative effects of size and brightness of 
source in producing glare, and (b) the use 
of lighting of a distinctive colour at 
roundabouts. Several delegates expressed a 
desire to see Mr. Stevens’s neon sign tried 
out in practice. 


Fluorescent Street Lighting in France 


The Wednesday afternoon session was 
divided into two parts, In the first, M. L. 
Gaymard, a very constant visitor from 
Paris to the meetings of the A.P.L.E., gave 
an interesting account of the development 
of fluorescent street lighting in France. He 
said that immediately after the war, public 
authorities had to be very cautious about 
new expenditure, and they therefore, in most 
cases, waited to profit by the experience of 
other countries. The Fine Arts authorities, 
too, were hesitant about the aesthetic 
appearance of fluorescent lighting fittings. 
Ultimately, however, in view of the success 
of several installations in England, the City 
of Paris decided in October, 1947, to adopt 
this form of lighting for part of the Avenue 
Président Wilson where the central reserva- 
tion was planted with high plane trees, 
which made the lanterns less conspicuous. 
The mounting height was 30 ft. and the 
spacing approximately 100 ft. This installa- 
tion having proved successful, a number of 
other streets in Paris have since been con- 
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verted to fluorescent lighting, and three 
more are in course of conversion. Othe 
towns are following the example of Paris 
and, in the case of Fécamp, the whole town 
is now lighted by fluorescent. 

M. Gaymard then described the five 
types of lanterns chiefly employed. Thes 
were: (i) a lantern housing six 2-ft. tubes 
and principally designed for residential! 
avenues, side streets, etc.; (ii) and (iii) 
lanterns housing respectively two and three 
4-ft. tubes and used for ordinary streets. 
especially those bordered by trees; (iv) and 
(v) lanterns housing two and four 5-ft. 
tubes and giving respectively 8,800 and 
17,600 lumens. These last were used for 
main thoroughfares, large circulating spaces, 
bridges, etc. The various technical problems 
encountered had been solved one by one, 
said M. Gaymard, and work was still in 
progress to determine what was the most 
pleasing shape for lanterns and columns. It 
was difficult to compare costs with those 
of tungsten lamp installations, especially as 
public authorities showed a tendency to take 
advantage of the higher efficiency of 
fluorescent lamps in order to improve the 
values of illumination provided. It seemed 
likely that the maintenance of fluorescent 
was slightly more expensive than that of 
tungsten installations. 

Other points mentioned by M. Gaymard 
were that over 1,000 bollards had been 
converted from tungsten to fluorescent and 
that in places where there was a change 
from a tungsten system in one street to 
fluorescent in an abutting street, dual fittings 
(tungsten and fluorescent) were used on a 
few standards to ease the transition. He 
said that experiments were now in progress 
on the use of fluorescent lamps for the very 
wide Avenue de la Grande Armée, the 
continuation, on the further side of the 
Etoile, of the Avenue des Champs Elysées. 
Here the roadway to be lighted was 80 feet 
wide and there was no possibility of erecting 
columns in the centre, so that the problem 
was a very difficult one. 

M. Gaymard showed a large number of 
slides of fluorescent installations, and it was 
noticeable (in fact Mr. Waldram remarked 
on the matter subsequently) that in most 
cases the tubes were mounted at an angle. 
sometimes as much as 45 degrees or even 
more, with the horizontal. 


Films on Street Lighting 


M. Gaymard’s paper was followed imme- 
diately by the showing of two sound films 
entitled “Lighting ‘the Streets.’ They 
were introduced by Mr. C. W. M. Phillips. 
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‘‘Atlas’’ colour 
changing fluo- 
rescent lamps 
were used to 
floodlight the 
facade of this 
Brighton 
hotel. 


who said that the object of these films was, 
in the first place, to illustrate the necessity 
for, and the gains to be derived from, good 
street lighting and, in the second place, to 
show how such good lighting could be 
achieved and, in particular, to explain some 
of the requirements of the new Code of 
Practice. 

In the first section it was strikingly 
brought out that bad or insufficient street 
lighting had to be paid for by the com- 
munity, for a high proportion of the 
£25,000,000 paid out annually by way of 
insurance compensation for road accidents 
was on account of accidents during the hours 
of darkness. A further direct gain from good 
street lighting was the prevention of crime. 

The second section was an_ interesting 
historical survey of public lighting from the 
early fifteenth century to the present time. 

The third section was mainly concerned 
with demonstrating the silhouette principle 
in street lighting and showing how this was, 
in most cases, the only practicable way of 
making objects visible on the roadway. 

Sections four and five dealt respectively 
with the general requirements of the Code 
of Practice now being issued jointly by the 
1.E.E. and the B.S.I., and with the main 
principles of laying out a street lighting 
scheme. This was done by means of models 
end the opportunity was taken to show the 
disastrous effects which might arise from a 
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non-observance of the principles explained. 
It was widely emphasised that there were 
nearly always conflicting requirements which 
made a rigorous and mechanical application 
of the principles advocated quite impossible, 
so that on every proposed installation the 
advice of a competent and experienced 
lighting engineer should be sought. 

The final section first dealt with the 
important - subject of maintenance and 
advocated a group replacement system. Then 
came reference to fluorescent street lighting 
and, finally, some photographs of modern 
street lighting installations of a _ high 
standard. 

Commenting on the film, Mr. N. Boydell 
(Eastbourne) said that he felt that more 
attention might well be paid to street light- 
ing otherwise than by silhouette. He 
mentioned the installations at Eastbourne, in 
which fluorescent lamps were mounted 
directly on the buildings on either side of 
the street, and showed some slides of these. 
It will be remembered that some photographs 
were published in Light and Lighting for 
April last. 


Modern Gas Street Lighting 
On Thursday morning, September 20, Mr. 
P. Crawford Sugg gave a valuable paper 
dealing with modern developments in gas 
street lighting equipment. He first dealt 
with the characteristics of the low-pressure 


D 
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gas mantle, particularly its very slow drop in 
light output during life and its shape, which 
greatly diminished the amount of redirection 
necessary in order to obtain a light distribu- 
tion curve suitable for street lighting. Then 
came an account of developments in burner 
design, the use of, fixed injectors and simple 
pressure governors to control the gas rate, 
a simple device for clearing the injector 
orifice periodically and the use of pre-set air 
inlets to control the primary air flow into 
the air ports. Mr. Sugg mentioned that the 
new British Standard for Street Lighting 
Lanterns (Electricity and Gas), now in draft, 
would include provision for the incorpora- 
tion of the various features he had mentioned 
in the burners of gas lanterns. 

The next section of Mr. Sugg’s paper was 
concerned with the optical equipment used 
for controlling the light distribution from a 
gas lantern. He described the developments 
which had taken place from the time when 
this equipment was just an addition to exist- 
ing designs until now the gas lantern, like its 
electrical counterpart, was designed as a 
unit, incorporating refractor panels which 
redistributed the light from the mantles so 
as to give the light distribution curve 
desired. (Readers of Light and Lighting 
will remember that Mr. Sugg showed some 
of these curves in a paper he read recently 
before the Illuminating Engineering Society.) 

There is one important difference between 
lanterns designed for gas and those intended 
for use with electric lamps, viz., the 
arrangement of the ventilation, and Mr. Sugg 
explained that extensive research had gone 
into the designs which he showed, in order 
to ensure satisfactory burning with steadiness 
of light output under varying weather 
conditions. 

The appearance of lanterns and_ the 
brackets and columns used for carrying them 
is a very important matter and one on which 
the engineer generally needs guidance, from 
those trained in industrial design. It was 
gratifying, therefore, to learn from Mr. Sugg 
that the gas industry had realised this fact 
and had made considerable use of the 
services of industrial designers with the result 
that both lanterns and auxiliary control 
equipment could be accommodated on 
brackets of pleasing design while at the 
same time they were easy of access to the 
maintenance man. | 

The discussion on Mr. Sugg’s paper was 
opened by Mr. T. V. Garrud, of the North 
Thames Gas Board, who stressed the 


economy in fuel consumption which could 
be made by the use of modern gas street 
lighting equipment, an 


important factor 
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from the national point of view, bearing in 
mind that at least half of the street lighting 
in this country is by gas. The speake: 
emphasised the part which Mr. Sugg had 
played in the improvement of gas street 
lighting, not least of all in connection with 
the production of designs of pleasing ap- 
pearance. This was endorsed by other 
speakers in the discussion. 

Mr. R. Parker (Aberdeen) said it was 
obvious that as a manufacturer Mr. Sugg 
appreciated the great importance of facili- 
tating and reducing maintenance, an item on 
which local councils had to spend con- 
siderable sums each year. 

Mr. H. Carpenter (Blackpool) raised the 
question of mounting height on class “B” 
roads, and said it would be much more 
practicable if the limits were extended from 
13 ft.-15 ft. to 13 ft.-18 ft. The higher 
mounting height, he said, would enable a 
much better standard of lighting to be main- 
tained on Group “B” routes which require 
a somewhat higher standard than the aver- 
age secondary road. He also pointed out 
that a 15-ft. mounting height prohibited the 
use of over-hang over the kerb, whereas an 
18-ft. mounting height would overcome the 
16-ft. 6-in. minimum set by the Ministry of 
Transport. 

Another speaker, supporting Mr. Carpen- 
ter, said that his council had operated an 
intermediate mounting height of 20 ft. for 
some time with every satisfaction. 

Mr. A. G. Penny (G.E.C., Ltd.), compared 
the rates of decline in light output of gas 
mantles as given in the paper with corre- 
sponding figures for electric light sources. 
The rate of decline in light output of gas 
mantles appeared to be about 8 per cent. 
per thousand hours. Mr. Penny quoted 
figures of 5 per cent. for the 250-watt mercury 
lamp and 6 per cent. for the 400-watt mercury 
lamp, the figure for tungsten being about 
8 per cent. There was not, therefore, a lot 
of difference between gas and electric sources 
in this connection. 


Annual Luncheon 
The annual luncheon of the Association 


* was held on the Thursday at the Metropole 


Hotel, when the principal guest was Lord 
Citrine, chairman of the British Electricity 
Authority. The speeches after the lunch 
were opened by Mr. E. C. Lennox, who pro- 
posed the toast of the County of Brighton 
and the guests; the reply was made by 
Alderman Eric Simms, J.P., Mayor of 
Brighton. 

Lord Citrine then proposed the toast of 
the A.P.L.E. He said that for a large part 
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of his life he had been engaged in public 
controversy of one kind or another, but he 
did not think there could be much con- 
troversy about the need for better and more 
extended public lighting. His speech dealt 
mainly with the nationalised supply indus- 
tries. The reply was made by Mr. Pryce- 
Jones, president of the A.P.L.E. 


Films on Glass Manufacture and 
Properties 

At the session on Friday morning Sept- 
ember 21, Mr. P. M. Davidson showed two 
sound films relating to glass, under the 
general heading, “Know your Materials: 
Glass—an old Material in a New Light.” 
The first film was entitled “* The Manufacture 
of Polished Plate Glass” and showed the 
evolution of the manufacturing process and 
the revolutionary changes which had taken 
place during the last quarter of a century. 

The raw materials, sand, soda ash and 
limestone, with a certain amount of “ cullet ” 
(broken glass of the same composition as 
that to be made) remain unchanged. For a 
very long period this mixture, the “ frit,” 
was melted in a fireclay pot and was raised 
to a temperature of about 1,500 deg. C., 
until the molten “metal” was quite watery. 
It was then cooled to a temperature suitable 
for working and was cast into a sheet by 
rolling between two rollers from which it 
was delivered to a travelling table. On this 
it passed at a controlled rate through the 
“Jehr,” a long tunnel in which it was cooled 
gradually so as to anneal it. The rough 
surfaces were then smoothed by a succession 
of grinding processes, carried out on large 
tables some 35-ft in diameter, using finer and 
finer grades of sand and finally emery. This 
was followed by a polishing process with 
rouge and water. All this had to be done 
twice, once on each of the two surfaces and 
altogether the glass sheet was handled a 
large number of times before it was ready 
for the market. 

About the year 1923 very radical changes 
were made in the processes described above. 
In the first place, melting was done in a 
large tank containing over 1,000 tons of 
molten glass, the “frit” being fed in at one 
end, and the molten “metal” flowing out 
at the other and passing between two water- 
cooled rollers to form a continuous ribbon 
of glass. 

The other revolutionary change was in the 
grinding and polishing process. This is now 
carried out continuously, and on both sides 
at the same time, by passing the glass be- 
tween a long series of grinders and polishers, 
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its whole journey covering a distance of 
nearly 700 ft. From these grinders and 
polishers it arrives ready for market, the 
whole process from “ frit” to polished plate 
glass taking place in one unbroken sequence. 

At the conclusion of this film Mr. David- 
son showed some demonstrations of the 
properties of different types of diffusing and 
prismatic glasses. He then introduced the 
second film, which dealt with the properties 
of toughened glass. Glass is a_ brittle 
material, strong in compression but relatively 
weak in tension, The principal behind the 
process of toughening glass is to produce, 
in the body of the material, controlled 
strains of such a kind that they will counter- 
act the strains set up when the glass is 
subjected to external forces that would 
normally cause fracture. Plate glass is 
brought just to the plastic state and is then 
rapidly cooled on the outside by means of 
cold air blasts. This causes the outer layers 
to contract while the inside is still semi- 
plastic with the result that, when the inside 
layers cool in their turn, the two outer sur- 
faces are subjected to intense compressive 
strains while the inside is held in tension. 
It is because the centre is held in tension 
that toughened glass must not be cut or 
worked; each piece must be made to the size 
finally required. Toughened glass, when 
examined by polarised light shows a char- 
acteristic pattern due to the internal strains; 
annealed glass shows no such pattern. 

The film then went on to demonstrate 
some of the properties of toughened glass 
and showed a number of applications. 
Among these were flameproof lighting 
fittings, glass doors, searchlight fronts, 
miners’ cap lamps, windscreens, engine test 
house windows and a host of other situations 
calling for resistance to shock, whether 
thermal or mechanical. 

Many of the demonstrations were repeated 
by Mr. Davidson on the platform. He first 
performed the old laboratory lecture ex- 
periment of making “ Rupert’s drops,” by 
allowing molten glass to drop into water 
so that the outside was cooled much more 
rapidly than the inside. These drops were 
toughened and would stand considerable 
mechanical strain, but once broken they 
were shattered into a powder which could 
be handled without injury. This, said Mr. 
Davidson was a_ great advantage of 
toughened glass. If, in spite of its strength, 
fracture did take place, the material broke 
up into small pieces which did not possess 
any of the lethal properties of the fragments 
of ordinary broken glass. He showed how 
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a piece of toughened glass 45 in. long by 
10 in. wide and } in. thick would, when 
supported only at the two ends, easily carry 
the weight of a man. In fact the audience 
gasped when Mr. Davidson stepped on and 
off the glass plate with complete unconcern. 
Resistance to thermal shock was demon- 
strated by placing a sheet of toughened 
glass on an electric hot plate and then 
covering it with a sheet of ordinary glass. 
In due course, the latter “flew” across the 
platform whereas the toughened glass, closer 
to the heat, was quite unaffected. 

In proposing a vote of thanks to Mr. 
Davidson, Mr. Holmes said that he felt 
glass and clear plastic were in no sense 
rivals; each had a field in which its peculiar 
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properties made it the most suitable material 
to use. 
Harrogate in 1952 

The final business on Friday morning was 
a general meeting to conclude the confer- 
ence with the appropriate votes of thanks. 
It was announced that the next conference 
would be held in Harrogate and those 
members of the I.E.S. who remember the 
very successful meeting held by that Society 
in 1948 will agree that the Association’s 
Council could not have made a wiser choice. 

After the meetings many of the delegates 
and visitors went for a delightful coach tour 
of the Sussex countryside and so rounded 
off a most pleasant and successful con- 
ference. 


Display of Street Lighting Equipment 





Part of the outdoor display in Madeira 
Drive. 





This year there was no actual exhibition 
in connection with A.P.L.E. Conference as 
in previous years. Instead there was a com- 
prehensive outdoor display in Madeira-drive, 
Brighton, where complete units, columns and 
lanterns, were erected. 


Lanterns 

Among the range of lanterns shown by the 
British Thomson-Houston Co., Ltd., was a 
new street-lighting unit—the Mazda Sodium 
“Open” Lantern (illustrated) for either top 
or side cable entry. This is almost entirely 
composed of “ Perspex,” so that the pro- 
blems of maintenance associated with lan- 
terns having exposed metallic parts are 
largely overcome. The refractor panels are 
sealed off to prevent contamination from 
dust and smoke, and the lampholders are 
made of highly resistant rubber. 

Two other additions to this company’s 
range were the improved versions of the 
sodium and mercury “Enclosed” lanterns. 
These also are designed to reduce mainten- 
ance to a minimum and to provide efficient 
and ecomonical illumination. The mercury 
lantern now operates with a horizontally 
burning lamp which no longer requires 4 
magnetic-are control. 

Among the Crompton-Parkinson, Ltd., 
equipment to be seen in the outdoor dis- 
play were two side-entry “Corona II” en- 
closed 140-watt sodium lanterns, on a Con- 
crete Utilities Avenue 3D square double-arm 
column and two side-entry “Capella II” 
open-type 140-watt sodium lanterns on aD 
Adastra hexagonal double-arm column. 
There was also a Crompton “ Taurus ” side- 
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road lantern for tungsten or mercury lamps 
ou a Stewarts and Lloyds’ “S” steel column 
with swan-neck bracket. 

Edison Swan Electric Co., Ltd., held a 
special display at their local office. Nine 
basic designs have been used to produce a 
complete range of some 40 lanterns covering 
all street lighting requirements both in town 
and country. The lanterns are divided into 
four main groups—Class “A” lighting top- 
and side-entry types and Class “ B” standard 
top and side-entry types. 

On show for the first time were two new 
fittings manufactured by the Engineering 
and Lighting Equipment Co., Ltd.; both 
fittings are available for side- or top-entry 
suspension. The first, the Golden Ray Mark 
I, has sealed machined “ Perspex ” prismatic 
panels and an open bottom. The other, the 
Golden Ray Mark III, is available in two 
sizes—one for use with 45/60-watt sodium 
lamps, and the other (illustrated) for use 
with 85/140-watt lamps. The lantern has a 
die-cast aluminium alloy body and a one- 
piece “ Perspex” bowl with machined “ Per- 
spex” prisms sealed on the inside of the 
bowl. Contact gear for lowering lamps to 
ground level for maintenance purposes was 
also shown. 

Falk, Stadelmann and Co., Ltd., showed 
lanterns for group “A” and group “B” 
roads, including types for sodium vapour, 
high pressure mercury vapour and tungsten 
filament lamps. The range shown included 
the “ Fulmar,” “ Dragon,” and ‘“ Albacore ” 
janterns. 

A range of lanterns for fluorescent, 
sodium and mercury street-lighting was 
shown by The General Electric Co., Ltd. A 
development of special interest to those 
undertaking conversion schemes was the 
introduction of two sodium lanterns designed 
to accommodate the gear in the lantern roof, 
so that they can be used on existing columns 
not equipped with gear chambers and no 
separate gear box is necessary. These new 
lanterns are in two sizes, one for main road 
lighting with an 85-watt or 140-watt sodium 
lamp, and the other for side road use, with 
a lamp of 45-watt or 60-watt. 

Fluorescent lanterns included two sizes of 
vertical lantern, one for four 5-ft. 80-watt 
lamps and the other for four 2-ft. 20-watt or 
40-watt lamps. 

A new introduction to the range of fittings 
of the Metropolitan-Vickers Electrical Co., 
Ltd., was the “§.O. Fifty-Two” side entry 
lantern for 85-watt and 140-watt sodium 
lamps. It consists of a plastic hood carrying 
the refractor plates and a cantilever casting 
which supports the entire lantern on the 
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Parkinson and Cowan ‘‘ Maxilla 
approved lantern. 


bracket. The hood is formed of clear 
“Perspex” 4-in. thick, to which the 
refractor plates are hermetically sealed. 


The top of the hood is opalised, forming a 
diffusing reflector to redirect a large pro- 
portion of the light flux downwards but, at 
the same time, allowing sufficient light to 
pass upwards to give a pleasing night-time 
appearance to the lantern. The cantilever 
casting supporting the hood and lamp is 
made of aluminium alloy, which helps to 
reduce the weight of the lantern while, at 
the same time, it is sufficiently strong to 
take the loads imposed upon it. 

Parkinson and Cowan (Gas Meters), Ltd., 
showed their “ Maxilla Festival” lantern 
mounted on a special Group “B” concrete 
column supplied by Tarslag, Ltd. The 
lantern incorporates several new features, 
including Holophane prismatic refractor 
plates specially designed for maximum light 
distribution. 

The display by the Revo Electric Co., 
Ltd., included several new designs. C 13723, 
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for example, is a new design for sodium 
lamps, incorporating a single piece bowl of 
figured “Perspex” with refractor plates 
sealed on the inner surfaces. The lantern 
is strongly constructed and is proof against 
the ingress of dust and _ insects. The 
refractor panels are of unique formation and 
control light from the double arc of the 
sodium lamp to produce a single beam from 
each side of the lantern. 

C 13654 is a new totally enclosed lantern 
for horizontally burning mercury lamps, 
suitable for installation where a complete 
cut-off is required. C 13612 is an ornamental 
lantern for two or four 2-ft. 20-watt or 2-ft. 





The new Mazda Sodium ‘‘Open’’ 
Lantern. 
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Equipment 
shown included 
tower wagons, 
road signs and 
bollards as well 
as various lan- 
ternsandlighting 
columns. 


40-watt tubular fluorescent lamps, and 
designed so that shadows are eliminated at 
the base of the supporting column. 

Siemens Electric Lamps and Supplies, 
Ltd., showed a number of street lighting 
lanterns mounted on _ both steel and 
reinforced concrete columns, and _ suitable 
for discharge lamps of the mercury, sodium 
and fluorescent type. Probably the most 
interesting of these was a recently developed 
sodium discharge lantern embodying the 
Holophane drum refractor. These refractors 
are combined with the vacuum jacket of a 
standard sodium lamp to form a sealed 
unit. This unit (illustrated) is held together 
by two rods which also form the means by 
which the refractor is fixed to the aluminium 
end casting. The third member securing the 
sealed unit is in the form of a tube, which 
also carries wiring to the lamp holder. This 
lantern combines the high efficiency of the 
prismatic glass refractors with a pleasing 
modern appearance, and the design being 
shown is suitable for use with 85- and 
140-watt sodium lamps. 

During the period of the Conference the 
Simplex Electric Co., Ltd., had a special 
lighting equipment display in the window of 
a local dealer. This display included three 
fluorescent fittings; Reflector flood; Neo- 
Displex reflector; Fiesta-flood; General pur- 
pose floodlight; Circular beam (narrow) and 
medium range __— floodlights; © Unidome 
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New ELECO fitting ‘Golden Ray Mark III’’ 
for use with 85/140w. sodium lamps. 


refractor lantern; Dispersive reflector; Well- 
glass fittings and Prismax bulkhead fittings. 
William Sugg and Co., Ltd., showed 
several examples of their “ Southport” and 
“8,000” lanterns. 2 
Thorn Electrical Industries, Ltd., showed 
the Atlas PLQ/3080 lantern for three 80-watt 
fluorescent lamps mounted on a standard 
by Concrete Utilities, Ltd. This firm was 
also responsible for supplying the equip- 
ment used to floodlight the facade of the 
Royal Albion Hotel, which was illuminated 
by colour changing fluorescent lighting. 
Other firms showing lanterns included The 
Brighton Lighting and Electrical Engineer- 
ing Co., Ltd., Wm. Edgar and Son, Ltd., A. 
Kempton and Co., Ltd., Wardle Engineer- 
ine Co., Ltd., and Willey and Co., Ltd. 


Lighting Columns, etc. 


A selection of tubular steel lighting 
columns (for gas and electricity) was ex- 
hibited by Stewarts and Lloyds, Ltd. The 
four main types on view were Bracket Arm 
type, Shepherd’s crook type, both suitable 
for main traffic routes, and with mounting 
height of 25 ft.; Swan-neck type, suitable for 
roads other than main road traffic routes, 
with mounting height of 15 ft.; and the 
Pillar type, with mounting height of 13 ft. 
The colurnns on show, all of which have 
been passed by the Royal Fine Art Com- 
mission, were fitted with fluorescent, pendant, 
side entry and spigot-mounted lanterns. 

Two new prestressed spun. concrete 
columns were among the exhibits of the 
Stanton Ironworks Co., Ltd. Revo Electric 
Co., Ltd., showed their “ Regal,” ‘“ Van- 
guard” and “ Woolwich” columns as repre- 
sentative of their steel and cast iron range. 
Concrete Utilities, Ltd., exhibited a selec- 
tion of standard designs of their concrete 
lighting columns and also two of the latest 


Siemens sodium discharge lantern using a 
Holoplane drum refractor. 


types for mounting fluorescent lanterns. Also 
shown was a prestressed type of column 
which has been in small-scale production 
for some time. Sectional steel lighting 
columns for Class “A” and “B” street 
lighting were on display by Foles, Ltd., 
while other columns were shown by 
Costain Concrete Co., Ltd. 

Manufacturers of tower wagons and 
ladders who participated in the display were 
Shaftsbury Ladders, Ltd., Beresford Atkin- 
son, Ltd., Vauxhall Motors, Ltd., Ford 
Motors, Ltd., John Kerr and Co. (Man- 
chester), Ltd., Allan Taylor (Engineers), Ltd., 
and Guy Motors, Ltd. 


Apology 


We have been asked to insert the following 
apology on behalf of one of our advertisers: 

** Due to confusion in our library of photo- 
graphs the illustration shown in the advertise- 
ment on page 5 of ‘Light and Lighting’ 
for September showed an Atlas lighting 
installation at Manchester, whereas it was 
intended that the illustration should have 
been that of an installation at Ipswich by 
an E.L.M.A. member. 

“The error is regretted and an apology 
has been made to the designers of the 
installation. 

LIGHTING SERVICE BUREAU.” 





Acknowledgment for the picture on p. 364 
is made to Simplex Electric Co., Ltd., whose 
equipment was used for the floodlighting of 
the St. Augustine’s College Gate and 
Canterbury Cathedral. 





It is pointed out that the address given for 
Mr. N. E. Hammond in the Register of 
Lighting Engineers published a few months 
ago by the IES. is incorrect. Mr. 
Hammond is employed by the British 
General Electric Co., Ltd.. and not by the 
B.T.H. Co., Ltd., as stated in the Register. 
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Recent 
Street 
Lighting 
Installations 


Trowbridge 


Fluorescent street-lighting installation at 
Trowbridge, Wiltshire, using WiltonSievray 
3480 lanterns each housing three 80-watt 
fluorescent lamps operating on an instant 
start circuit. Avenue 3 DN columns were 
supplied by Concrete Utilities Ltd. 
Siemens’ equipment was used, _ the 
erection being carried out by the Southern 
Electricity Board, Melksham. 
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Swansea 

Metrovick ‘“‘ City”’ 
lanterns, each using 
three 5 ft. 80-watt lamps, 
at Kingsway, Swansea, 
ave mounted on Type 
6LF and 6KF Stanton 
concrete columns at an 
average spacing of 120 
ft. in staggered forma- 
tion. 
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Bombay 


This new installation, using 
175 G.E.C.‘‘Difractor”’ lanterns for 
250-watt vertical burning mercury 
lamps, completes the first part of 
major lighting scheme undertaken 
by the Bombay Electricity Supply 
Department. The illustration 
shows the mercury lighting on 
Lower Parel Bridge, Bombay. 
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Ledbury 


377 


The Midland Electricity 
Board planned the recently 
completed lighting scheme, 
using 27 Revo ‘‘Silverblue”’ 


fittings housing 
mercury vapour 
lamps. Revo 
concrete columns 
fittings and are 
120 ft. intervals, 


250-watt 
discharge 


“‘Phidias”’ 


carry the 
spaced at 
the height 


to the centre light source 


being 25 ft. 
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Plastics for Street 
Lighting Equipment 


There is no doubt as to the popu- 

larity of plastics for street light- 

ing since their introduction a few 

years ago. Continued research 

is, however, being carried out to 

widen the application of this 
new material. 


New designs of street lighting lanterns 
have followed the introduction of com- 
ponents made from_ synthetic organic 
plastics(!). The experimental stage has 
been passed and it is now possible to assess 
the contribution which plastics are making 
in this field of lighting practice. Their con- 
tribution is not that of substitutes, but of 
new materials established in their own right 
by their individual properties and _per- 
formance. 

The operational demands of all materials 
are severe, and include :— 

(i) Resistance to corrosion and weather- 
ing under widely different climatic condi- 
tions for periods up to 15 years.(2) 
Materials must withstand, without signi- 
ficant deterioration, extremes of tempera- 
ture, irradiation both by the sun and by 
the lamp, high humidity, rain carrying 
dirt and dissolved gases, and abrasion by 
wind-borne dust. 

(ii) Operation at raised temperatures. 

(iii) Resistance to thermal shock caused 
by cold rain falling on hot surfaces. 

(iv) Mechanical strength adequate for 
both static weight and the dynamic 
loading produced, for example, by wind 
or by forced oscillations when lan- 
terns are mounted on trolley-bus poles. 
Fracture of enclosures or refractors by 
stone-throwing is a serious danger and an 
expensive maintenance item, so that good 
impact strength and resistance to shatter- 


ing are important mechanical require- 
ments of these components. 
“Imperial Chemical Industries, Ltd., Plastics 


Division. 


By P. H. COLLINS* and 
W. E. HARPER,” Ph.D., A.M.1.E.E. 


(v) High and maintained efficiency in all 
optical components. 

Constructional demands require that 
fabrication techniques for the materials 
should not unduly restrict the designer, and 
should be economic relative to the expected 
production runs. 

It is against the background of these 
requirements that the value of any material 
used in street lighting equipment must be 
judged, the balance of its properties being 
the most important criterion of its potential 
value. 

The range of synthetic plastics now pro- 
duced and used in industry is large—their 
number probably exceeding the number of 
metals in industrial use, with a greater varia- 
tion in properties than the metals.(3) Of 
this large group of materials, however, few 
have that combination of properties which 
fit them for use in street lighting fittings, so 
simplifying discussion. 


Optical Components 

Light control in street lighting lanterns 
has long been divided between control by 
specular reflectors and control by refractors. 
Plastics can contribute only to refractor 
control, for no satisfactory economic process 
has yet been devised for metallising the 
materials. Various commercial metallising 
processes are operating, but the products are 
not suitable for use in lanterns. In this 


section we have therefore to consider 
materials’ from which can be _ formed 
refractors and transparent or translucent 
enclosures. 


Of the transparent or translucent synthetic 
plastics now produced in quantity the 
thermoplastic polymethyl methacrylate+(+) 
stands out as best meeting the constructional 


*Polymethyl methacrylate is produced in _ this 
country under the trade name ‘‘ Perspex.’’ 
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and operational demands of street lighting 
equipment. In the United States consider- 
able use has been made of polystyrene for 
interior lighting fittings, and production of 
this material has commenced in this country. 
Accumulated evidence, however, shows that 
although many of its properties fit it for use 
in exterior lighting equipment also, it fails 
in the crucial property of outdoor weather- 
ing resistance. Prolonged exposure causes 
discoloration and “ crazing,” with deteriora- 
tion in both optical performance and 
mechanical strength.(5) 

The decision, made five years ago, to con- 
centrate development in this country on 
methacrylate for street lighting equipment 
has been justified. It is indicative that the 
lead given by this country is now being 
followed both on the Continent (6) and in 
the United States. 

Recently a new _ transparent plastic, 
polymethyl-a-chloracrylate, has been 
developed, having better mechanical proper- 
ties and higher temperature resistance than 
methacrylate, and in time this material may 
be of great value for the optical components 
of street lighting fittings. 


Optical Components Formed from 
Methacrylate Sheet 


Methacrylate sheets are cast in a range of 
sizes up to 6 ft. x 4 ft. and in thicknesses of 
1-16 in., + in., 3-16 in., 4 in., 2 in., and 4 in., 
the maximum sheet size varying with thick- 
ness. In addition to the colourless trans- 
parent sheet which is of most interest to the 
designer of street lighting fittings, the 
material is also made as transmitting and 
cifusing opal sheet, and as transparent and 
opaque coloured sheet. The transparent 
and opal materials have exceptionally good 
optical properties.(7) 

An important property of methacrylate is 
the ease with which the heated sheet can be 
shaped by techniques described in the 
literature. Not only is the process easy, but 
tooling is simple and inexpensive. Tools 
for producing the bowl of the fitting shown 
in Fig. 2, for example, cost only £30-£60, 
depending on the materials and shaping 
technique used, which in turn depend on the 
production run_ required. The shaping 
equipment for handling thermoplastic sheet 
also involves relatively small capital outlay. 
To the manufacturer this means flexibility 
in design programmes, for with low tool and 
shaping charges quite small production runs 
are economic. 

Enclosures varying in size from small 
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units for tungsten filament lamp lanterns 
to one-piece mouldings large enough to con- 
tain three or four 5-ft. 80-watt fluorescent 
lamps are now produced from methacrylate 
sheet. Fig. 1 shows a modern vertical unit 
equipped with four 80-watt fluorescent 
lamps enclosed in a diffusing cylinder shaped 
from opal sheet of high transmission. This 
cylinder is formed as a single curvature bend 
and then chemically welded, using an acrylic 
“dough.” Here, jointing is essential to the 
construction, but where possible compon- 
ents should be shaped by a single moulding 
process without jointing. 

Fracture of such large enclosures would 
be very dangerous if they were made in 
glass. Although methacrylate does not rank 
as a plastic of exceptional strength, its im- 
pact strength is high (8), and its physical 
properties are such that even when fracture 
occurs, an enclosure will not shatter and 
fall. This has contributed to the universal 
use of methacrylate for the enclosures of 
fluorescent lamp lanterns. 

Low-pressure shaping processes are sel- 
dom fully positive, so that greater tolerances 
must be allowed on shapings than is cus- 
tomary for positive mouldings. In manu- 
facture of the cylinder of Fig. 1, for example, 
a tolerance of + 1-16 in. on the diameter 
of 11 in. was needed. 

While dealing with methacrylate enclo- 
sures, it is convenient to comment on their 
temperature stability. This is the major 
design limitation of the material, for 
no methacrylate shaping should be operated 
at temperatures higher than 70-75 deg. C. 
By study of the thermal design of lanterns 
it has been possible to extend application 
of the material to some 500-watt filament 
lamp lanterns. It is, however, this temper- 
ature limitation which explains why develop- 
ment has been concentrated on sodium and 
fluorescent lamp lanterns, where the operat- 
ing temperatures are low. 

One cause of fracture of incorrectly an- 
nealed glass components is the thermal 
shock sustained when cold rain strikes their 
hot surfaces. Methacrylate components are 
free from this cause of failure. Sheet heated 
well beyond its softening point can be 
plunged into cold water without noticeable 
effect. 

Sometimes designers require the ends of 
transparent enclosures to be obscured, as 
in the lantern shown in Fig. 2. With metha- 
crylate this is best done by spraying the 
surface with a lacquer having either a nitro- 
cellulose or an acrylic base. Alternatively, 
the tool used in shaping can be patterned 
over the area to be obscured. 

At the low pressures used in the shaping 
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Fig. |. Four 80-watt 
fluorescent lamp 
lantern with enclos- 
ing cylinder of opal 
methacrylate. 


Fig. 3. 


of enclosures, it is not possible to impress 
fine detail on the material. 
positive high-pressure moulding, however, 
very accurate reproduction of detail can be 
achieved, and this technique is used to pro- 
duce prismatic refractors of high accuracy. 
Although tool costs are much higher than 
for shaping—the tool for a 10 in. x 5 in. 
refractor plate may cost £200 to £300—and 
the process needs a hydraulic press capable 
of exerting pressures of 2 to 5 tons per 
square inch, moulding cycles are short, and 
the process is economic when quantities are 
large. 

During the past two years machining pro- 


Fig. 2. Two 40-watt fluorescent lamp lantern with meth- 
acrylate enclosing dish and refractor plates. 


With fully. 








140-watt open type sodium lamp lantern with 
methacrylate refractor plates and body. 


cesses have been developed for producing 
refractor plates efficiently and economically. 
The physical structure of methacrylate 
allows deep prisms to be machined by a 
modified milling process in the cast sheet. 
using cylindrical-profiled cutting tools, cost- 
ing £100-£200. 

A section through a typical plate is shown 
in Fig. 4. In this plate, ganged small prisms 
replace the darger prisms typical of glass 
and early methacrylate components, enabling 
the plate to be cut from 3-16-in. sheet com- 
pared with the }-in. sheet required by the 
earlier designs. Photometric performance of 


an 





Fig. 4. Cross-section through a machined methacrylate refractor plate. 
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these small prism plates is similar to that 
of plates with larger prisms. 

Machining gives a smooth but “grey” 
finish, and it is necessary to chemically polish 
the machined surfaces by inserting the plates 
for a few seconds in a solvent vapour bath, 
or by spraying them with an acrylic lacquer. 

As with high-pressure moulding, tool wear 
is slight. More than 50,000 refractor plates 
of one particular design have now been 
produced by a single profiled cutting tool 
which, so far, it has been necessary to re- 
sharpen only once. 

The temperature limitations imposed on 
moulded plates and shaped enclosures do 
not apply to machined plates, which have 
been operated at temperatures of 90 deg. C. 
without distortion, making possible their 
use in such lanterns as the open-type 400- 
watt H.P.M.V. 

Fig. 2 shows a modern 2 x 40-watt fluor- 
escent lamp lantern, typical of methacrylate 
refractor units. The enclosure is shaped by 
deep-drawing from sheet, and the ends 
obscured by spraying with an opal lacquer. 
To this bowl are sealed machined refractor 
plates, using an acrylic cement as jointing 
medium. Sealing is complete so that dirt 
cannot enter the prisms. 

Similar constructions are now used to 
produce many sodium lamp lanterns, one of 
which is shown in Fig. 3. 

Standard designs of methacrylate refractor 
components are being developed for general 
issue to manufacturers, and details of plates 
for open and enclosed sodium lamp lanterns 
are now available. 


Optical Compounds Produced 
by Injection Moulding 


Recent advances in injection moulding 
equipment and techniques make possible 
production by this process of components 
up to 3 lb. weight, and experiments are in 
progress. 

Here also, polymethyl methacrylate in 
the form of moulding powder is likely to be 
the most satisfactory material for com- 
ponents exposed to outdoor weathering. 

With development in an early stage it is 
difficult to assess accurately the contribu- 
tion which injection moulding can make in 
the design of street-lighting equipment. The 
ability to produce large and complex units 
by a single moulding operation within toler- 
ances of less than 1-64 in, makes an 
immediate appeal to fitting designers, some 
of whom have assumed that with its coming 
present techniques are out-dated. This is 


x. 
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not true, and a careful appraisement of the 


- process is necessary. 


As indicated, it is now technically possible 
to produce large mouldings; enclosures 
similar to that shown in Fig. 2 can he injec- 
tion moulded complete with prisms and 
inserts. The performance of such units 
should be comparable to that of present 
units, although their safe operating tempera- 
ture will be somewhat lower (60-65 deg. C.). 
When comparing the processes, it is the 
various cost factors which are most 
important. 

Production of components by present 
methods is possible with comparatively low 
tool and operating charges. The processes 
do however, involve a wastage of material, 
which can be eliminated in injection mould- 
ing, although, on the other hand, it may not 
be possible to produce components with 
such thin sections as those produced by 
shaping. Capital outlay for injection 
moulding equipment is high, and tool and 
press operating costs are considerable. It is 
estimated that an injection moulding tool 
to produce a bowl equivalent to that of 
Fig. 2 would cost £1,500-£2,000, compared 
with tool charges of about £200 for shaping 
and machining. These are the crucial factors 
and must be assessed in relation to the pro- 
duction quantities involved. Above a certain 
quantity—which will vary with the tool and 
operating charges—injection moulding will 
usually produce components more cheaply 
than shaping. The important thing is to fix 
this “cross-over” point of the two cost- 
production curves. 

There is little doubt that injection 
moulding will play a considerable part in 
the future design of plastic optical com- 
ponents, but it is likely that it will be 
best suited for producing standard com- 
ponents required in minimum quantities of 
10,000—15,000. Present development is 
therefore directed to producing injection- 
moulded refractor plates for sodium and 
fluorescent lamp lanterns and bowl refractors 
for filament lamp lanterns. 


Mechanical Components 


The very good weathering resistance of 
methacrylate commends its use in the con- 
struction of lantern ‘‘ bodies,” as in Fig. 4. 
Other manufacturers have used the material 
for the covers of their lanterns, holding that 
the increased cost compared with that of 
metal covers is offset by improved appear- 
ance and reduced maintenance troubles. 

In general, however, little use has been 
made of plastics for the mechanical com- 
ponents of lighting fittings. In part this is 
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due to their relatively high cost compared 
with that of sheet metal and castings, but 
the present supply position and changing 
raw material costs justify a more thorough 
examination of possible uses for suitable 
materials. 

A new thermoplastic sheet material, rigid 
P.V.C. has recently been marketed in 
development quantities in this country. 
Characterised by remarkably high impact 
strength and with shaping properties 
similar to those of methacrylate, it 
seems well suited for use as covers of 
some street lighting lanterns provided that 
its weathering properties are satisfactory. 
Extensive weathering trials made by the 
United States Navy Department (9) show 
that the properties of vinyl co-polymers 
degrade fairly rapidly outdoors, but there is 
reason to believe that this heavily pig- 
mented rigid P.V.C. may be satisfactory. 
Resistance to chemical attack is known to 
be exceptionally good; the danger lies in 
degradation caused by solar radiation. 

The use that can be made of thermo- 
plastics for mechanical components is 
limited by their behaviour under static load. 
“Creep” sets in at a critical stress value 
substantially lower than the fracture stress 
at normal test rates. Methacrylate, for 
example, with a fracture stress of about 
7,500 p.s.i. at 20 deg. C., should not be 
loaded permanently to a stress greater than 
1,000 p.s.i. if creep is to be avoided, again 
assuming operation at 20 deg. C. For this 
reason it is wise to take any permanent 
loading by small castings to which the 
thermo-plastic components are attached. 
Under transitory dynamic loading, thermo- 
plastics behave well, although care should 
be taken in design to eliminate high local 
stresses at supports which may cause failure. 

A new approach may be possible if 
researches for another industry are success- 
ful. Much effort is being directed to 
produce~ weather- resistant, low - pressure 
laminates, using glass mats and polyester 
thermosetting resins. Present materials of 
this type have many of the properties 
required of lantern bodies, but due to water 
absorption their weathering resistance is 
suspect. The thermal and mechanical pro- 
perties of these low-pressure laminates are 
very good when assessed relative to the 
demands of street lighting equipment. Free 
from demoulding and from creep, they can 
operate at temperatures of 160-170 deg. C., 
and have tensile strengths of the order of 
30,000 p.s.i. It is not impossible that low- 
pressure laminates will be produced having 
optical properties sufficiently good for the 


November, 1951 


materials to be used for the enclosures of 
lanterns. This would mark a great advance, 
making possible almost unbreakable en- 
closures at reasonable cost. Such possibili- 
ties are, however, still in the future. 
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SITUATIONS VACANT 


ELECTRICAL. Wanted by Singapore 
and Malayan Company of Engineers, single 
man, aged 23 to 32 years, with Grad. I.E.E. 
or Higher National Certificate of Electrical 
Engineering, preferably with experience of 
Diesel-operated generating stations. — For 
terms of service, salary, allowances and 
provident fund, etc., apply Box No. 816. 


ILLUMINATING ENGINEER required 
by well-known manufacturer, London area. 
Preference given to young man with National 
Certificate of Electrical —— —Full 
particulars to Box No. 817 


— 


SITUATION WANTED 


Experienced (registered) LIGHTING 
ENGINEER, A.M.LE.E., with wide experi- 
ence of manufacture and sales of industrial, 
flameproof, aerodrome lighting fittings, etc.. 
desires senior appointment.—Box No. 818. 
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Lamps for Street 


Maintenance of street lighting 
installations is an expensive item 
which is being given consider- 
able thought by street lighting 
engineers. Not the least import- 
ant item is the question of lamp 
replacement which is dealt with 
in the following article. 


The planning of a lighting installation of 
necessity starts from a decision by the 
designer as to the amount of light required 
and proceeds by logical stages to arrive at 
the “ best” light source to provide this. All 
too frequently in street lighting the “ best” 
light source is defined as the one which will 
provide light at the lowest cost regardless 
of colour, availability etc., but whatever 
definition of “ best” is adopted it is always 
necessary to know how much light any type 
cf lamp can give. In consequence, lamp 
makers have always been pressed to make 
available the relevant data, and in general 
reliable data has been readily forthcoming. 

The precise form in which light data has 
been issued has varied over the years accord- 
ing to the state of the art of photometry. 
In the very early days of electric lamps the 
most reliable measurements were of lumin- 
ous intensity, and consequently lamps were 
measured for horizontal candle power 
(H.C.P.) in one direction before sale. Early 
lamps often gave an irregular light distribu- 
tion and not unnaturally, bearing in mind the 
unbridled cut-throat commercial competi- 
tion which existed thén, the maximum value 
which could be obtained was usually marked 
on the lamps. Gradually the needs of the 
lighting engineer prevailed; lamps were 
measured for their mean horizontal candle 
power (M.H.C.P.) and later for their mean 
spherical candle power (M.S.C.P.). To-day 
the total luminous flux from a lamp can be 
easily and accurately measured in an inte- 





*The General Electric Co. Ltd. 





Lighting 


By A. G. PENNY, ®* F.LE.S. 
and F. J. G. CLACK,* M.A. 


grating sphere photometer, and it is usual 

to express the output of lamps in terms of 

this rather than the M.S.C.P., which may 
be obtained from it simply by dividing by 
4r. 

The prime purpose of a lamp for street 
lighting is to turn electricity into light, and 
the efficiency with which it does this must 
be a measure of its value. It is, however, 
a characteristic of electric lamps that their 
efficiency and light output fall during life, 
and a lamp would be valueless if it did not 
maintain its light output reasonably well 
throughout its life. Data about the initial 
performance of a lamp is therefore not 
enough ; the designer of street lighting instal- 
lations needs to know the light output of 
a lamp throughout its life and the engineer 
responsible for maintaining street lighting 
installations needs to know when to replace 
a lamp. 

The question of lamp life and the best 
time to replace a lamp has become more 
complicated since the advent of discharge 
lamps, and in particular fluorescent lamps, 
because the output of discharge lamps falls 
by 20 or 30 per cent. before they actually 
cease to operate, whereas tungsten filament 
lamps fail when their output has fallen by 
only about 10 per cent. 

There are three ways in which the useful 
life of a lamp may be defined :— 

(1) As the number of hours a lamp will 
operate before it becomes economical 
to replace it with a new lamp ; 

(2) As the number of hours a lamp will 
operate before its light output falls to 
a certain percentage of the initial value, 
on the assumption that after this period 
the lamp no longer gives enough light 
for the purpose intended ; 

(3) As the number of hours a lamp will 
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operate before it ceases to consume 
electricity. 

Of these, the first definition is clearly the 
most scientific, but is somewhat difficult to 
realise in practice, human nature, with strong 
Victorian traditions behind it, being apt to 
rebel at the idea of scrapping an article 
which still operates. Moreover, the precise 
“scrapping” point varies according to the 
cost of lamps, cost of labour, local atmo- 
spheric conditions, average number of burn- 
ing hours per night, etc., and no general 
statement can be made. The second defini- 
tion was adopted in the early days because 
the bulbs of carbon filament lamps blackened 
severely before the filaments broke, but the 
third definition came into more general use 
with the advent of tungsten filament lamps, 
the bulbs of which blackened comparatively 
little before the filaments broke. To-day, 
the discharge lamp has made it necessary 
for lamp engineers to think once more in 
terms of the second definition, and for the 
engineers in charge of street lighting installa- 
tions to think in terms of the first. 

Carbon filament lamps were considered 
to have finished their life when their light 
output had fallen to 80 per cent. of its 
initial value, and this figure of 80 per cent. 
was retained for some time after the first 
tungsten filament lamps came on_ the 
market; indeed, an early British Specifica- 
tion for tungsten filament vacuum lamps 
called for a figure as high as 92 per cent. 
of the initial output for some sizes of lamp 
after 1,000 hours of use. Such requirements 
proved embarrassing to the makers of early 


gasfilled lamps who could not make the 
smaller wattage coiled filaments sufficiently 
stable to give much more than 60 per cent. 
of the initial light output at 1,000 hours, but 
nevertheless the gasfilled lamp _ gained 
ground rapidly owing to its higher initial 
efficiency, and gradually makers improved 
manufacture until at the present time the 
stability of filaments in gasfilled lamps made 
by the leading makers is such that the light 
output rarely falls below 90 per cent. of the 
initial value before the filament breaks. It 
is, therefore, hardly ever necessary to replace 
the lamps before failure because of insuf- 
ficient light; other reasons, such as the cost 
of individual replacements, may, of course, 
justify group replacement of lamps before 
they are expected to begin to fail. 

It is interesting to note that a similar 
sequence of events followed the introduction 
of discharge lamps nearly 20 years ago. In 
about the middle of 1934, when the 400-watt 
H.P.M.V. lamp was quite a new kind of 
light source, its light output fell from about 
16,000 lumens to 11,200 lumens (a fall of 
30 per cent.) in 1,500 hours, which was at 
that time about the: average period after 
which such lamps would no longer operate. 
Nevertheless, as with gasfilled filament 
lamps, high initial efficiency was sufficient 
to cause the widespread adoption of the 
mercury lamp in this country. In due 
course, with increasing production and 
technical development, there came the 
expected improvement in quality, so that 
to-day the 400-watt mercury lamp is con- 
servatively rated as having a light output 
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at 3,000 hours of 79 per cent. of the initial 
value. The 250-watt mercury lamp to-day 
gives no less than 86 per cent. of its initial 
output at 3,000 hours. 

The design of sodium lamps is technically 
more complex than that of mercury lamps, 
and progress towards higher lumen mainten- 
ance figures has been slower. Sodium lamps 
are now rated as giving 70 to 75 per cent. 
of their initial output after 3,000 hours of 
operation. 

The sequence of events is once again being 
repeated in the case of the tubular fluor- 
escent lamps, but here there has been a 
slight difference in the course of develop- 
ment, and lighting engineers should be 
aware of the situation resulting from 
recent announcements regarding very long 
lives. The time for which a fluorescent lamp 
will operate, i.e., consume electricity, is 
dependent largely on cathode design, and 
may easily be made to be many thousands 
of hours, but the time during which it will 
give a reasonable percentage of its initial 
light output is dependent on many factors 
which are not connected with operating time. 
Increases in the life of fluorescent, or for 
that matter any discharge lamps, are of little 
use unless they are accompanied by im- 
provements in lumen maintenance. Con- 
sequently, the leading lamp engineers have 
concentrated attention on the problems 
associated with the maintenance of light 
output, and it is only of recent years that 
the discovery of more stable phosphors 
such as the improved halophosphates has 
justified increasing the lives of the lamps to 
their present values. 

It is being proposed in the B.S.I. Code of 
Practice, at present in course of preparation, 
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that the light output of  street-lighting 
lanterns should not be allowed io fall below 
60 per cent., or preferably 70 per cent., of 
that achieved when the installation was new, 
allowing a short period for the lamps to 
settle down. Compliance with such a stipu- 
lation does not present any great difficulty 
in installations using the best types of tung- 
sten filament lamp, for even if the output 
of a lamp has fallen to 90 per cent. of its 
initial value, a 30 per cent. reduction in 
light output from the lantern due to dirt 
can be allowed. In_ installations using 
discharge lamps, however, compliance with 
such a stipulation may well call for group 
replacement of lamps quite a long while 
before they would be expected to start 
failing, especially in places Where the 
accumulation of dirt on lanterns is rapid. 
As has already been said, the light output 
of discharge lamps falls 20 or 30 per 
cent. before they actually fail to operate 
and it is obvious that to maintain 
the light output of lanterns at more than 
60 per cent. of their initial output the 
frequency with which the lanterns must be 
cleaned increases as the output of the lamps 
falls until a point is reached when either the 
maintenance staff must be increased or the 
lamps replaced. If the lumen maintenance 
of the lamps is such that this point is 
reached before the lamps start to fail then 
group replacement should be carried out 
without delay, regardless of the fact that the 
lamps could be expected to continue to 
operate for some considerable time. An 
example has been worked out to illustrate 
this, and the results are shown graphically 
in Fig. 2. 

In the example illustrated in Fig. 2 it has 
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Present Nominal Efficiencies and Life for 
some of the Main Types of Electric Discharge 
Lamps used for Street Lighting 


























Nominal Efficiencies (lm/w) 
Type of lamp Average} After 
Initial | through-| 3.000 
out life hrs. 
400w. MA/V 
Mercury 42 36 33 
400w. MA/H 
Mercury 38 33 30 
250w. MA/V 
Mercury 35 32 30 
250w. MA/H 
Mercury} 32 29 27 
125w. MB/V 
Mercury 42 33 30* 
80w. MB/V 
Mercury| 37 31 29* 
140w. SO/H 
Sodium 76 6a | 32 
85w. SO/H | 
Sodium 76 63 56 
60w. SO/H 
Sodium 70 57 51 
45w. SO/H 
Sodium| 60 49 | 44 
5ft. 80w. 
MCF/U 
Fluorescent 
(Daylight) 47 4 | 3H 
4ft. 40w. | 
MCF/U 
Fluorescent | 
(Daylight) 50 43 | 36f 
2ft: 40w. | 
MCF/U | | 
Fluorescent | | | 
(Daylight) | 38 | 31 | 27* | 





* After 2,500 hours. 
t After 5,000 hours. 


been assumed that the lamps used were 5-ft., 
80-watt fluorescent lamps with the lumen 
maintenance characteristic shown for these 
lamps in Fig. 1, that the lamps operate for 
1,000 hours in three months and that the 
light output of the lanterns will fall by 
35 per cent. in three months due to the 
accumulation of dirt alone. The figure of 
35 per cent. is based on some experiments 
which have been carried out in the vicinity 


November, 1951! 


of industrial towns. Considering the light 
output curve which has been calculated from 
th ese assumptions it is suggested that 
group replacement of lamps should be car- 
ried out in such an installation after about 
3,500 hours of operation at the time of 
maintenance represented by the point 
marked R in Fig. 2 and that it would be 
wasting money to leave the lamps in service 
until the next maintenance which would be 
due after only another six weeks. To main- 
tain the output of lanterns above 70 per 
cent. would probably not be practicable 
except in a much cleaner neighbourhood. 

It may be considered that the increased 
life of fluorescent lamps could sometimes be 
made use of by basing installation design 
on an efficiency little above the final value 
instead of, as at present, on the average 
efficiency throughout life, but such a prac- 
tice would mean that the light output on 
adjacent sections of a lighting system could 
vary by perhaps as much as 50 or 
60 per cent., which would be sure to cause 
adverse comment from road users. More- 
over, the installation would require shorter 
spacing or larger lanterns, with consequent 
increase in capital cost. 

Economy is a vital factor in street lighting, 
as everyone knows, and public lighting en- 
gineers will have to view the new B.S.I. 
Code of Practice most carefully in the light 
of their own particular circumstances to 
determine how long they can economically 
allow the lamps to remain in service In 
many installations using 80- and 40-watt 
fluorescent and 400-watt mercury lamps, it 
may well be considered necessary to carry 
out replacement quite a long while before 
the lamps would be expected to start failing, 
say between 3,000 and 4,000 hours. The 
mercury lamps are included with the 
fluorescent lamps because although the 
nominal life of such lamps is still 3,000 
hours, most of those produced to-day will 
continue to operate for much longer. 
Sodium lamps may in some places require 
replacing after only 2,000 hours’ operation, 
until such time as technical development 
improves their lumen maintenance. 

In brief, therefore, the economical life of 
a lamp may in certain situations be less than 
the nominal life quoted by the lamp manu- 
facturers, and it is suggested that the main- 
tenance of good street lighting can be helped 
if a system is adopted whereby lamps are 
replaced not when they fail but as soon as 
it becomes uneconomical to allow them to 
remain in service. 
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Fluorescent Street Lighting— 
The First Five Years 


A review of the development oi 
fluorescent street lighting in this 
country in which the author 
comments on the design of 
lanterns used as well as the 
economic aspect of instablations. 


During the early part of this century, 
electric street lighting did not make very 
rapid progress, and the real improvements 
began with the introduction of satisfactory 
filament lamps to replace some of the earlier 
high-power arc lamps. With the production 
of the higher efficiency mercury and sodium 
vapour discharge lamps early in the nineteen- 
thirties, considerable knowledge was gained 
in applying these, and really marked advan- 
ces in street lighting technique, both in 
lantern design and application, were very 
noticeable up to the start of the war. 

Just before the war, the tubular fluorescent 
lamps were being introduced, and some in- 
terest was shown in their application to street 
lighting, but this work was interrupted and 
did not start again seriously until the end 
of hostilities. 

At the end of the war, work started in 
earnest on the outdoor application of 
fluorescent lamps, and in particular of the 
5-ft. 80-w. lamp which had been used so 
extensively in factory lighting as a contribu- 
tion to the war effort. One application was 
the lighting of cold stores, and it was thought 


. hot improbable that these lamps, in con- 


junction with new starting gear which had 
been specially developed, could be operated 
successfully out of doors. 

In spite of the advance in the thirties, it 
remained obvious that considerable progress 
could still be made in reducing glare in order 
to increase visibility. Investigations by 
those working on street lighting quickly led 
to the view that a low brightness light source 
mounted horizontally would, from the 





* Lighting Dept. British Thomson-Houston Co., Ltd. 





by H. E. WATTS,* 
A.M.I.Mech.E., A.1.E.E. 


optical point of view at least, be the answer 
tu many ot the problems. The small vertical 
dimension of the fluorescent lamp (14 in. 
diameter) indicated that it could be used 
with a suitable optical system to give 
accurate control to light distribution in the 
vertical plane and a sufficiently high candle 
power at angles in the region of 75 deg. to 
77 deg. to the downward vertical. At the 
same time, it was equally obvious that the 
long light source mounted horizontally 
would not only tend to give a wide road 
brightness pattern from each light source, 
but that in adverse conditions, such as on 
wet roads, the brightness of this pattern 





Fig. |. Showing the broad brightness 


streak from a fluorescent lantern. 
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(Abcve) Fig. 2. Section of optical 
system of three lamp-'antern. 


(Right) Fig. 3. Fluorescent street 
lighting lantern to house three 
80-watt lamps. 


would be down to a _ reasonable level. 
Fig. 1 indicates the broad brightness streak 
from a fluorescent lantern. 


Pioneer Installations 
In 1946 the very first fluorescent street 


lighting’ installation in practical use was intro- 
duced in Rugby. This was followed up a 
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month later at the time of the London con 
ference of the Association of Public Lighting 
Engineers with an installation in Bond-street. 
Both these installations aroused tremendous 
interest, and a demand for demonstrations 
and actual permanent installations immedi 
ately arose. 

The first installations employed reflector- 
type lanterns (Fig. 2). Many variations of 
lamp size, reflector profile, and refractor 
systems have since been tried but in the 





opinion of many users the first designs are 
still by far the most satisfactory from all 
points of view. 


Lantern Design 
The basic reflector design that would result 


from the light distribution requirements for 
street lighting is, of course, relatively straight- 


Fig.4. An early installation with 
centrally mounted lanterns. 
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Fig. 5. One of the first in- 
stallations in Bond _ Street, 
London. 


forward, but certain improvements were 
introduced, including the glare shield shown 
in Fig. 2, This arrangement ensures that the 
direct light from the lamp, which would 
otherwise be lost above the horizontal is re- 





Fig. 6. The 
Square at 
Bourne- 
mouth. Lan- 
terns have 
been mount- 
ed onexisting 
trolley-bus 
poles. 





directed into the lower hemisphere, so that 
the light output in the downward direction 
is higher than with any other type of non- 
cut-off street lighting lantern. At the same 
time a light distribution is obtained which 
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permits normal spacing of the non-cut-off 
lantern to be used with a very high efficiency. 
The first type of lantern used satisfactorily 
is shown in Fig. 3 where, although not en- 
tirely obvious in the photograph, another 
new development contributed largely to the 
practical achievement of this lantern, i.e., 
the introduction of “ Perspex” which has 
gained so enormously in lighting applications 
since the war. It is believed that this was the 
first application of this material to street 
lighting, and it is obvious that without some 
similar material a lantern cover of this size 
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would have been extremely difficult to 
handle. 

Amongst the problems which had to be 
faced was the optical one of obtaining suffi- 
cient light using the most popular type of 
lamp, and it was thought at first that several 
lamps would be necessary. Initial calcula- 
tions based on previous lanterns for dis- 
charge lamps indicated something of the 
order of five or seven lamps per lantern and, 
indeed, lanterns of this size were made. As 
separate reflector control of each lamp was 
necessary, the size of this lantern was con- 


Fig. 8. A foreign 
installation using 
British methods 
and equipment. 
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sidered to be excessive. Since a small num- 
ber of lamps appeared to be the only hope, 
three-lamp lanterns were tried out very 
extensively and the fact that the source 
brightness was so much lower immediately 
indicated that satisfactory visibility under all 
conditions would be obtained. Previously 
accepted empirical criteria for existing types 
of lamps and lantern designs were shown to 
be not entirely applicable to the new type 
of lantern. 

Five years of practical experience has 
shown that anodised aluminium has a highly 
efficient reflecting surface and is satisfactory 
when used in a properly enclosed lantern. 
Previous experience in open lanterns with 
this material indicated quite clearly that it 
must be protected when installed in the more 
exposed or corrosive atmospheres. 

A point in favour of the large size of 
lantern was that it was quite easy to fit the 
control gear in the lantern as a factory oper- 
ation, and thus the possible objection of 
more complicated wiring was overcome and 
a self-contained lantern resulted. 

Some of the early objections which ulti- 
mately proved to be largely theoretical were 
the lantern weight, size and method of 
attachment to poles, the pole strength to 
withstand the, greater weight of lantern and 
the wind loading resulting from its size. 
Calculations and practical tests soon 
showed that the majority of standard poles 
would take these lanterns satisfactorily, and 
although some doubts were again expressed, 
catenary suspension was used. Thus all the 
standard methods of support were straight 
away applicable, and some lantern designs 
were made so that they could be used to 

‘place the older types direct on to existing 
poles 

Some of the early installations are illus- 
trated (Figs. 4, 5 and 6), and the variety of 
applications will be apparent. Inspection of 
these varying types of installations showed 
that the fluorescent lantern could be applied 
to practically any type of Group A street 
lighting. 


Economic Aspect 


_ As a result of the number of lamps used 
in the lantern, it was soon realised that some 
form of late night economy could be intro- 
duced, although with these high efficiency 
discharge lamps the current consumption was 
generally lower than the average lantern 
using other types of light source. This late 
night economy was achieved by switching a 
Proportion of the lamps off, say, at midnight, 
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leaving only one lamp with a consumption 
of slightly under 100 w. in operation to pro- 
vide sufficient visibility for police purposes 
and the very sparse traffic conditions in the 
early hours. 

It is perhaps appropriate at this stage to 
introduce a comparison of costs, and Fig. 7 
contpares fluorescent street lighting with 
other types of main road lighting. 

In considering cost comparisons, a very 
misleading conclusion has often been arrived 
at by consideration of the capital cost and 
giving too little attention to operating costs. 
The salient points in favour of fluorescent 
street lighting on the economic side are the 
high efficiency of the lamps coupled with 
their long life and, of course, the midnight 
switching. The fluorescent lamp also has 
the very great advantage that it is one of the 
few discharge light sources that has a really 
acceptable colour for practically any sur- 
roundings. Whilst the earlier sodium and 
mercury lamps provide satisfactory visibility 
for traffic conditions, they are still seldom 
really acceptable in built-up areas and more 
particularly town centres. 

Close consideration of operating costs, 
coupled with erection, maintenance routine 
and group replacement of lamps, will nearly 
always show that fluorescent street lighting 
is an economic proposition over a period, and 
although the capital cost is acknowledged 





Fig. 9. Fluorescent lighting applied to 
Group ‘‘B’’ street lighting. 
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to be high, this is offset by the lower total 
operating costs, including capital repayment. 
Were it not for the restriction of capital ex- 
penditure in this country, the writer is con- 
vinced that fluorescent street lighting would 
have made a far greater contribution to road 
safety. 


Overseas Developments 

It may be of interest to review at this point 
some developments in street lighting in other 
countries where British products are not the 
predominant influence. In many of the 
overseas countries which do not manufacture 
streef-lighting equipment, the British methods 
are used and indeed equipment is supplied 
from this country (Fig. 8). 

In_America 8-ft. 14-in. diameter fluorescent 
lamps are in use for street lighting; it may 
be that these are more applicable where the 
streets are generally wider, but it is interest- 
ing to note in this connection that the same 
diameter of lamp is used, and to some extent 
similar optical systems. One of the more 
recent American installations employs lan- 
terns using 8-ft. lamps mounted on overhead 
line-poles with separate reflector units serv- 
ing each direction along the road; in order 
to obtain a non-axial distribution the two re- 
flector units that comprise the complete lan- 
tern are mounted at an angle to each other. 


Other Applications 
Other developments in this country are 
the application of vertical fluorescent 
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Fig. 10. The Parade at 
Leamington. Lighting is 
by three 80-watt 5-ft. 
lamps centrally mounted. 


lanterns to the more decorative surroundings 
such as_ sea-side promenades and city 
centres. The same work has been carried 
out on fluorescent lamps applied to Group 
B street lighting and quite a feW installations 
are in operation (Fig. 9). 

One of the latest installations uses a 
standard lantern with its comparatively low 
angle beam light distribution in the same 
way as a cut-off lantern is used convention- 
ally (Fig. 10) and gives good visibility with 
practically no glare; it is considered that 
this may well be the lighting of the future. 
Smaller built-up streets have been lighted 
by lamps mounted on the face of buildings, 
sufficient light being available for direct 
vision. 

A most interesting development which has 
solved a long outstanding problem is the 
use of florescent lamps for tunnel lighting. 
The two basic problems here are the entry 
into the tunnel from daylight of fast moving 
traffic and the difficulty of obtaining 
sufficient light near the entrance while the 
eye is becoming accommodated; -and 
secondly, to eliminate the very unpleasant 
flashing effect associated with the older 
forms of tunnel lighting. The solution is 
the use of fluorescent lamps in practically 
continuous lines mounted fairly high on the 
side walls of the tunnel_to provide sufficient 
illumination for normal use, with additional 
lamps at the ends for use during daylight 
hours. 








November, 1951 LIGHT AND LIGHTING 


Hydro-electric section at the Exhibition 
of Industrial Power, Kelvin Hall, Glasgow. 


Architect: Arthur C. Braven. F.R.I.B.A. 


OURTVEY, POPE CELECTRIC | 
(| V. POPE CEDECTRICAL) LTD. 
AMHURST PARK, WORKS, TOTTENHAM. LONDON, Nas STAMFORD HILL 426¢ 
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Forthcoming I.E.S. Meetings 
LONDON 

November 13th 


Sessional Meeting. ‘‘ The Equipment of an Illumination 
Laboratory,” by H. F. Stephenson. (At the Lighting 
Service Bureau, 2, Savoy Hill, W.C.2.) 6 p.m. 
November 28th 

Informal Meeting. Report and Discussion on the 1951 
Meeting of the C.E.I. (At the Lighting Service Bureau, 
2, Savoy Hill, W.C.2.) 6 p.m. 


CENTRES AND GROUPS 
November Ist 
Leicester.—“ Lighting for Schools,”’ by J. F. Roper. 
(At the Demonstration Theatre, Midlands Electricity 
Board, Charles Street, Leicester.) 6.30 p.m. 
NottinGHam.—‘ Modern Airport Lighting,’ by J. W. 
Morse. (At the Demonstration Theatre, East Midlands 
Electricity Board, Smithy Row, Nottingham.) 5.30 p.m. 
Exeter.—Ladies’ Informal Evening. Film followed by 
a Brains Trust. 
November 2nd 
Batu anv Bristo..—Ladies’ Informal Evening. 
followed by a Brains Trust. 
BirMINGHAM.—Film Evening. (At the Imperial Hotel, 
Temple Street, Birmingham.) 6 p.m. 
SToKe-ON-TRENT.—" Stage Lighting,”’ by E. Faraday, 
(At 31, Kingsway, Stoke-on-Trent.) 6 p.m. 
November 6th 
CarpirF.— Lighting of Departmental Stores,’’ by 
L. E. Gibbs. (At the Demonstration Theatre of the 
South Wales Electricity Board.) 5.45 p.m. 
November 7th 
EptnsurGu.—*“ Sports 
door,” by D. E. Beard. 


Film 


Lighting—Indoor and Out- 
(At the Welfare Club Hall, 357, 


High Street, Edinburgh.) 7 p.m. 
NewcastL_e.—‘ Glass in the Service of Light,’’ by 
A. J. Holland. (At the Minor Durrant Hall, Oxford 


Street, Newcastle-on-Tyne, 1). 6.15 p.m. 
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Swansea.—“ Lighting of Departmental Stores,’ by 
L. E. Gibbs. (At the Minor Hall, Y.M.C.A., Swansea.) 
6.30 p.m. . 
November 8th ; 

Giascow.—“ Indoor and Outdoor Sports Lighting,” 
by D. E. Beard. (At the Institution of Engineers and 
Shipbuilders in Scotland, 39, Elmbank Crescent, C.2.) 
6.30 p.m. 


MANcHEsTER.—“ Hospital Lighting,” by D. J. Reed 
and M. W. Peirce. (At the Demonstration Theatre, 
Manchester Town Hall Extension.) 6 p.m. 


November 9th 
BirMiInGHAM.—Ladies’ Night. 
Temple Street, Birmingham.) 


November 13th 
LrverPoo..—“ Lighting of Architecture,”’ by G. Grenfell 


(At the Imperial Hote!, 
6 p.m. 


Baines. (Joint Meeting with the Liverpool Architectural 
Society.) (At the Lecture Theatre, Merseyside and North 


Wales Electricity Board’s Service Centre, Whitechapel, 
Liverpool.) 6 p.m. 
November 15th 

GLOUCESTER AND CHELTENHAM.—“ Film Studio Light- 
ing,” by W. R. Stevens. (At the General Electric Co. Ltd., 
St. Aldgate Street, Gloucester.) 6.15 p.m. 
November 19th 

SHEFFIELD.—“‘ Home Lighting,’’ by Miss . Wardlaw. 
(At the Medical Library, The University, Western Bank, 
Sheffield, 10.) 6.30 p.m. 
November 21st 

Ters-sipeE.—‘ Lighting and the Contractor,” by W. E. 
Dalby. (At the Cleveland Scientific and Technical 
Institution, Corporation Road, Middlesbrough.) 6.30 p.m. 


November 22nd 


Braprorp.—“ The Lighting of Departmental Stores,”’ 


(At the Yorkshire Electricity Board, 


by A. W. Jervis. 
7.30 p.m. 


45-53, Sunbridge Road, Bradford.) 
November 26th 

Lreeps.—“ Hospital Lighting,” by J. K. Frisby. (At 
the Lighting Service Bureau, 24, Aire Street, Leeds, 1.) 
7 p.m. 





Sole Manufacturers: 





FLUORESCENT LIGHTING 
THE NEW 


TRAN * STAR 


CONTROL UNIT 





@ Instantaneous Operation 
@ Maximum Efficiency and Silent Running 
@ Full Range from 10 to 125 Watts. 


INDUCTIVE APPLIANCES Ltd., 18 DEAN STREET, NEWCASTLE UPON TYNE, |! 


REGD. TRADE MARK 


COMPLETELY SELF-CONTAINED 
WITH BUILT-IN RADIO AND 
POWER FACTOR CONDENSERS 


without Starters or Special Lamps. 


Guaranteed. 
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Personal 


Dr. J. W. T. WALSH, 
O.B.E., M.A., D.SC., M.ILE.E. 


At the end of October Dr. Walsh retired 
from his position as _ senior principal 
scientific officer in the Light Division of the 
N.P.L. It is unnecessary to remind lighting 
engineers of the contributions Dr. Walsh 
has made to lighting and photometry for 
his career has been a long and distinguished 
one, and this has been recognised twice in 
the last few months by the award of the 
O.B.E. and by his election to honorary 
membership of the I.E.S. Dr. Walsh is the 
only one who has twice held the office of 
President of the I.E.S. He has also been 
very active in the I.E.E., as chairman of the 
street lighting code of practice committee 
and as chairman of the National Illumina- 
tion Committee. 

All LE.S. members and other readers will, 
we know, join with us in wishing Dr. Walsh 
a long and happy retirement, and long may 
he continue to give the lighting industry and 
the I.E.S. the help and guidance which he 
has always so unselfishly given in the past. 





Linolite Jubilee 


It was in 1901 that Mr. A. W. Beuttell, 
while still a student of electrical engineering, 
obtained the first patent covering his inven- 
tion of means for strip-lighting—later to 
become well known as “ Linolite.’” The 
manufacture of Linolite equipment is now 
carried on in the quiet historic town of 
Malmesbury. Here, a few weeks ago, the 
jubilee of Linolite was celebrated. Among 
the “events” organised to mark the 
occasion was an attractively staged exhibi- 
tion of the Company’s present products, 
together with relevant exhibits of historic 
interest. At the Bell Inn a jubilee celebra- 
tion dinner was held when, besides the 
directors and management, representatives, 
associates, past employees and friends were 
present. Mr. Beuttell presided and, in 
responding to the toast of his health, recalled 
the first application of his invention at the 
time of the coronation of King Edward VII. 
He paid tribute to those who had contributed 
in various ways to the development and 
success of Linolite, and especially to the 
Ediswan Company who made the first 
tubular lamps for him. After the dinner a 
dance was held at the Linolite Social and 
Sports Club. In the course of the evening, 
Mr. Beuttell was presented by the staff with 
a suitably inscribed hand-made _ silver- 
mounted pen and ink stand incorporating a 
Linolite desk lamp, together with a silver 
fountain pen and pencil. This was a 
memorable occasion for Mr. Beuttell, and 
we are glad to add our congratulations to 
the many he has received. 
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Research Workers, 

| 

| e 

Engineers, 

Manufacturers 
and all concerned 
with Lighting 
We know you will need the highest 
possible light efficiency so that the 
results of your work may be the best 
possible. That is why we draw your 
attention to Pure Fused Silica for 
lighting work. Transparent Vitreosil 
has atransmission factor of upwards 
of 90% over a wide range of the 
spectrum — the highest of any 
manufactured material — while 
Translucent Vitreosil has excellent 
diffusing properties. Both varieties 
have unique heat resistance. 
Vitreosil will repay investigation. 

Write to MANUFACTURERS : 











THE LTD 
THERMAL SYNDICATE 
Head Office: Wallsend, Northumberland, 
London Depot: 12-14, Old Pye Street, 
Westminster, S.W.1. 








C. and G. Final Grade Examination 


The attention of students and lecturers in 
courses for the Final Grade examination of 
the City and Guilds of London Institute is 
drawn to changes in the scope and form of 
the examination to be held in 1952 and 
subsequent years. 

The content of the complete syllabus is 
not substantially different from that of 
previous years, although it is given in much 
greater detail, which should avoid marked 
variation in interpretation, and greater stress 
is laid on the study of the visual task and 
light sources. However, the syllabus is now 
divided into three parts instead of two (the 
former Sections A and B), on each of which 
an examination paper is set. The Final 
Grade Certificate is awarded to a candidate 
satisfying the examiners in two of these 
papers, one of which is compulsory. It is 
also possible for a candidate who passes in 
all three sections, and who has attained a 
prescribed standard in certain ancillary 
subjects, to obtain a Full Technological 
Certificate of the Institute. 

The division of the syllabus in this way 
and the introduction of the additional 
examination paper should ensure that the 
lighting engineer and the laboratory worker 
are each better qualified in his own sphere 
of work, and the element of chance in the 
examination is greatly reduced. 
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POSTSCRIPT 


I recently drove on a busy by-pass road 
along which non-cut-off sodium lighting has 
just been installed. The installation is in- 
tended to provide exemplary street lighting, 
and certainly it does give the road (a con- 
crete one) a surface brightness which appears 
satisfactorily high and even. At the same 
time, there is a long vista dominated by 
bright light sources which I found distracting. 
A long straight stretch of the road is inclined 
and, when driving down this incline, the 
angle of elevation of quite a number of the 
light sources from the line of vision is very 
small; for the head tends to remain erect 
when descending a hill and the ling of vision 
is not usually depressed sufficiently to meet 
the road surface at a point so close to the 
driver as when travelling on the level. 


Fairly frequently, I have occasion to drive 
down a similar hill equipped with a cut-off 
sodium lighting installation, and I find this 
a good deal more comfortable. Moreover, 
when driving on the road with the non-cut-off 
installation the average brightness to which 
my eyes were adapted was relatively high 
owing to the number of light sources visible, 
so that, on entering a residential side road, 
having tungsten lighting, typical for its class, 
my seeing was impaired for a noticeably 
longer period than when entering a similar 
street from the road having the cut-off 
sodium lighting. Even my headlamps when 
switched on in the side street were discon- 
certingly ineffective for some time. 


Abrupt and large changes of brightness 
when passing from a main to a subsidiary 
road are undesirable. In planning street 
lighting a main traffic road should not be 
dealt with alone, as if it were a branchless 
stem. It seems to me that the lighting of 
the stem end of each of its off shoots should 
be designed to provide a suitable brightness 
gradient. I think, too, that in lighting hills 
a cut-off system is preferable. 


Last month I quoted a Scottish Report 
concerning inadequate lighting in hospital 
wards, but now the film “ The Lady with a 
Lamp” comes as a reminder that hospital 
lighting is vastly better than it was in the 
days of Florence Nightingale, even if it is 
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By “Lumeritas” 


still far from perfect. I have recollections 
of hospital lighting as it was 50 years ago, 
and, although I was too young then to 
analyse the impressions made by my environ- 
ment, I do recall a gloomy appearance such 
as is, fortunately less common in hospitals 
to-day. Nevertheless, there has not been so 
much improvement in hospital lighting 
generally as there should have been, and | 
have visited, recently, more than one hospital 
in which the ward lighting “ took me back ” 
about a quarter of a century! 


eae to the Nottingham Guardian, 
Wellwood Ferguson, who is an 
opiithalahic surgeon and a vice-president of 
the I.E.S., drew attention, in a recent address, 
to the need for suitable lighting of the sur- 
rounds when televiewing in order to avoid 
“eyestrain,” of which, he said, some of his 
patients complained after watching television. 
Dr. Ferguson also mentioned that investiga- 
tions would be made into visual problems 
associated with television, and no doubt he 
had in mind a recommendation made by the 
International Illumination Commission at the 
recent Stockholm meeting that a study of 
visual fatigue due to televiewing should be 
made in each country in collaboration with 
the appropriate medical body. With the 
opening of the Holme Moss television trans- 
mitter the potential audience (or should I 
say “audividience”?) for pictorial broad- 
casts has been raised from about 20,000,000 
to about 30,000,000. The actual number of 
viewers, or onlookers, is already very large, 
so that the question of optimum seeing condi- 
tions is one of wide interest. 


amt 


The closing of the South Bank Exhibition 
has been accompanied by the extinction of 
the floodlighting of most of the London 
buildings to which it lent nocturnal enchant- 
ment for six months. I think it is a pity that 
some of these buildings are not floodlit all 
the year round, for the sight of them is as 
cheering to the spirits of those whose law- 
ful occasions—whether for transit, work 
or recreation—bring them in town by night 
as is the sight of an oasis to the parched 
desert traveller. If and when fuel and power 
crises are no longer indigenous, perhaps 
floodlighting will become a regular amenity. 











